Patients with obstructive lesions of the right ventricular outflow tract often present in the neonatal period with profound cyanosis and hypoxaemia. They may present later if the obstruction is less severe or well compensated by another source of pulmonary arterial blood flow. Assessment of the nature of the lesion by cross sectional echocardiography may facilitate decisions concerning the timing of cardiac catheterisation, the type of surgical approach, and the preliminary use of E type prostaglandins.
Patients with obstructive lesions of the right ventricular outflow tract often present in the neonatal period with profound cyanosis and hypoxaemia. They may present later if the obstruction is less severe or well compensated by another source of pulmonary arterial blood flow. Assessment of the nature of the lesion by cross sectional echocardiography may facilitate decisions concerning the timing of cardiac catheterisation, the type of surgical approach, and the preliminary use of E type prostaglandins.
The conventional echocardiographic approach to the diagnosis of right ventricular outflow tract obstruction has been the left parasternal short axis cut.' I-We have found it unsatisfactory in small infants because: (1) the structures of interest being closest to the transducer are in the near field, the resolution of which is poor; and (2) it rarely allows visualisation of the entire right ventricular outflow tract, pulmonary valve, and pulmonary artery. We therefore prefer the subcostal window, which places the right ventricular outflow tract at an optimal distance from the transducer and allows the whole of the right heart to be displayed in its long axis. The purpose of this study was to determine whether each common lesion with right ventricular outflow tract obstruction could be diagnosed correctly. We The right ventricular outlet was routinely displayed as follows. In the standard subcostal long axis cut the left ventricular outlet and outlet septum were displayed together with the aortic valve and ascending aorta. Slight anterior orientation with further clockwise rotation showed the whole of the ascending aorta and the first two parts of the arch (when left sided). The transducer was then rotated anticlockwise through about 900 with slightly more anterior angulation so that the aortic root at valve level was seen in its short axis. This cut displayed simultaneously the long axis of the pulmonary valve, the main pulmonary artery and branches, the immediate subpulmonary region, the right ventricular cavity, and the tricuspid valve "en face" (Fig. 1 ). Slight posterior angulation cutting across the short axis of the left ventricle sometimes improved the display of the right ventricular infundibulum.
The accuracy and reliability of the echocardiographic assessment of the components of each lesion were determined by comparison with the subsequent angiograms.
Results (Table) TETRALOGY OF FALLOT (26 infants) The echocardiographic criteria for the diagnosis of tetralogy of Fallot were as follows: normal inlets of the heart, two ventricles with normal morphology, a perimembranous outlet subaortic ventricular septal defect with aortic -override, narrowing of the pulmonary valve and right ventricular infundibulum, and the presence of a main pulmonary artery with right and left branches. In all 26 infants the ventricular septal defect was correctly diagnosed using the long axis subcostal and left parasternal cuts and the aorta was shown overriding the septum. In the subcostal cut, which displayed the short axis of the aortic root and valve, the long axis of the right ventricular outflow tract was visualised in all but two of the early cases in the series (Fig. 2) . In all 24 patients in whom the right ventricular outflow tract was shown the main pulmonary artery and its branches were seen. In most cases the pulmonary arteries were much smaller than the enlarged aortic root. Silove, de Giovanni, Shiu, Yi nary arteries. By means of the long axis subcostal and left parasternal cuts the ventricular septal defect was correctly diagnosed in all nine infants, and aortic override was shown.
In eight of the nine infants the subcostal right ventricular long axis cuts showed an echo dense bar in the region of the pulmonary valve at the end of the right ventricular infundibulum. It was most clearly seen in seven infants, in whom the main pulmonary artery could be identified. In two infants there was no evidence of a main pulmonary artery. Pulmonary -valve motion occurred in four cases, indicating the presence of an imperforate valve, but opening of the valve was not seen. The systolic motion was interpreted as valve opening in one case, which was therefore incorrectly diagnosed as tetralogy of Fallot. The main pulmonary artery was minute in five of the seven cases in which it was visualised. A right pulmonary artery, branching from the main pulmonary artery, was identified in six cases and a left pulmonary artery in five. In one of the two infants with no visible main pulmonary artery a small right pulmonary artery was seen peripherally, and, retrospectively, the left pulmonary artery was identified arising anomalously from the ascending aorta; but in the other infant no distal pulmonary arteries could be seen.
PULMONARY ATRESIA WITH INTACT VENTRICULAR SEPTUM (14 infants)
The important echocardiographic finding in pulmonary atresia with intact ventricular septum was an echo dense bar in the region of the pulmonary valve separating the subpulmonary infundibulum from the main pulmonary artery. It was present in all 14 infants and was best shown in the subcostal right ventricular long axis plane, in which the aortic root was seen in its short axis. In almost every case the bar probably rep- Diagnosis of right ventricular ouflow obstruction in infants by cross sectional echocardiography resented an imperforate pulmonary valve because its direction of movement during the cardiac cycle corresponded to the motion of the pulmonary valve, but there was no true opening during systole (Fig. 4) . The main pulmonary artery and branches were usually clearly seen and were usually normal in size. The right ventricular infundibulum was invariably narrowed. This cut was also favourable for displaying the size and motion of the tricuspid valve. The conventional four chamber cuts helped to confirm that the tricuspid valve was smaller than the mitral valve and the right ventricle had a small cavity and thickened wall. The right atrium was generally larger than the left, the atrial septum bulging into the left atrial cavity and the borders of the foramen ovale making a distinct flapping motion into the left atrium, consistent with a patent foramen ovale with right to left shunting.
PULMONARY VALVE STENOSIS (nine infants) ( Fig. 5  and 6 ) The echocardiographic diagnosis of pulmonary valve stenosis was made when the pulmonary valve was closed in diastole and narrowly open in systole. It was best displayed in the subcostal right ventricular long axis plane when the aortic root was seen in the short axis. In all nine infants we found a narrow valve opening with thickening of the valve leaflets and poststenotic dilatation of the pulmonary artery. The right ventricular cavity of the four neonates with critical pulmonary stenosis was smaller than normal in three and normal in the fourth but was enlarged in the five older infants with severe pulmonary stenosis. In all nine infants we showed normal inlets of the heart, normal ventricular morphology, and an intact ventricular septum. echocardiography in infants when a subcostal short axis plane is used. This is a cut across the short axis of the aortic root and valve displaying the whole of the right ventricular outflow in its long axis and the tricuspid valve, which is seen "en face", opening from the right atrium to the right ventricle. The sizes of the body and infundibulum of the right ventricle can be assessed in this plane, which is approximately at right angles to the conventional long axis plane and 30O°40Q anterior to the four chamber plane. The pulmonary valve, main pulmonary artery, right pulmonary artery, and often the left' pulmonary artery are also seen in this single cut. The subcostal short axis plane described previously by others4 cuts across the structures more posteriorly and shows the left ventricle in short axis together with part of the long axis of the right ventricular outflow, but the pulmonary arteries are not usually well displayed.
Other workers have advocated and used the left parasternal approach for evaluating isolated pulmonary valve stenosis,5 tetralogy of Fallot, and pulmonary atresia with ventricular septal defect. Weyman et al. 5 recorded the pulmonary valve in 20 of 22 patients with pulmonary valve stenosis using the left parasternal approach, but identified more than one pulmonary valve cusp in only 64% of their cases.
In our own experience using the 3 5 MHz 300 transducer the left parasternal approach was unsatisfactory for evaluating the right ventricular outflow tract. The structures of interest were then the most anterior and therefore closest to the transducer, requiring good near field resolution for accurate evaluation. They were also those closest to the apex of the 300 sector and could not be displayed in a single frame but only by scanning the transducer continuously along their length. In the small infant the right ventricular outflow tract was optimally displayed by the subcostal approach, when it was about 5 cm from the transducer and in the broad fan of the sector. This approach had another important advantage. It enabled visualisation not only of the right ventricular outflow tract and of the pulmonary artery and branches but also of the inlet and long axis plane of the right ventricle. It provided a picture similar to that obtained by a right ventriculogram in the right anterior oblique projection.
In patients with pulmonary atresia and ventricular septal defect we had some difficulty in identifying all 
